Abstract
p. 3 Arabidopsis-herbivore interactions, plant trichomes (epidermal hairs) function as a 63 mechanical barrier against feeding and oviposition by insect herbivores [11, 16, 17, 18] .
64
Glucosinolates (GLSs) are major secondary metabolites of Brassicales that act as toxic p. 6 
129
The spring cohort flowers and seed sets in spring, and then the summer cohort germinates in 
152
To test the functional advantage of GL1 gene in producing trichomes, we added two 153 glabrous mutants, gl1-1 and gl1-2, to the set of natural accessions (Table 1 ). The former 154 mutant gl1-1 has the background of Ler accession with null mutation due to a 6.5-kb deletion 155 on GL1 and lacks leaf surface trichomes. The latter gl1-2 has the background of Col 156 accession with the deletion of 27 amino acid induced by X-ray radiation, showing 157 hypomorphic mutation with lower density of trichome on leaf surface [40, 52] 
Results

284
Abundance and communities of insects among plant accessions and study sites 285 We observed 15 insect species including flea beetles, sawflies, butterflies, moths, aphids, and (10-11% and 15-30% heritability in Zurich and Otsu, respectively: Table 3 ). When each 295 community member was analyzed separately, we found significant 16% and 33% heritability 296 in the abundance of two predominant herbivores, the striped flea beetle P. striolata in Zurich
297
and the turnip sawfly A. rosae in Otsu, respectively (Table 3) . We detected 40% heritability in 298 the number of leaf holes made by flea beetles in Zurich (Table 3) . At both sites, significant 299 heritability was detected in the number of herbivorous individuals for each of the leaf chewer, 300 specialist, and generalist guilds rather than in single species (Table 3) . Even when the two 301 mutants gl1-1 and gl1-2 were eliminated from our dataset, heritability remained at a similar 
Plant traits underlying the abundance and communities of insects
310
We examined whether the species, guild, and community structure of insects were affected by 311 trichome density, glucosinolates, and life-history traits among natural accessions (Fig. 3) .
312
p. 14 Significant effects of trichomes at the species and guild levels were observed ( Fig. 3 ; Table   313 S1). Two predominant leaf chewers, the striped flea beetle in Zurich and the turnip sawfly in
314
Otsu, occurred less on hairy accessions than on accessions that produced low quantities of 315 trichomes ( Fig. 3, 4b ; Table S1 ). The number of leaf holes was smaller on hairy plants 316 compared to glabrous plants at the Zurich site ( Fig. 3, 4a ; Table S1 ), indicating that trichomes 317 have a resistance function against flea beetles. At the Otsu site, the abundance of the eggs and 318 larvae of the small cabbage white butterfly Pieris rapae was also low on hairy plants ( Fig. 3; 319 Table S1 ). At the guild level, trichomes had significant negative effects on the leaf chewers at 320 both sites (Fig. 3 , 4c, 4d; Table S1 ). In contrast to trichomes, aliphatic GLSs did not have any 321 consistent effects on herbivore abundance. The first principal component of GLSs had 322 negative effects on leaf chewers, specialist herbivores, species richness, and total abundance 323 at the Zurich site but no significant effects on these indices at the Otsu site (Fig. 3) . The Table S1 ). These 326 effects of trichomes and GLSs were variable between the two sites with respect to insect 327 richness, Shannon diversity, and total abundance (Fig. 3 , 4e, 4f; Table S1 ). Initial plant size or 328 the presence of flowering stems significantly increased insect richness, diversity, and total 329 abundance at the both sites ( Fig. 3 ; Table S1 ). The result that Kas-2 in Otsu and C24 in
330
Zurich were less likely occupied by leaf chewers (Fig. 4 ) was due to its small plant size.
332
Comparing glabrous mutants and parental hairy accessions 333 We examined the effects of a single gene GLABRA1 on herbivory, guild, and community holes made by the flea beetles and larvae of the turnip sawfly ( Fig. 4a, 4b ; Table S2 ). At the 337 guild level, leaf chewers tended to occur more often on two glabrous mutants than on each of 338 the parental accessions (Fig. 4c, 4d ), although this difference was not statistically significant 339 in Zurich (Table S2) . Among community indices, total abundance at the Otsu site was 340 significantly lower on glabrous mutants than on hairy parents (Fig. 4e, 4f ) (coef. ± SE = -0.46 341 ± 0.16, Z = -2.86, P < 0.01; Table S2 ). 
442
The larvae of A. rosae sawflies also sequester GLSs [77] , whereas adults utilize 443 isothiocyanates, which are breakdown products of aliphatic GLSs, to find host plants [21] .
444
The sequestration and host-finding might explain the result that some components of GLSs 445 had negative effects whereas the others had no or positive effects on the abundance of 446 specialist herbivores.
447
The present study utilized GLS data quantified under laboratory conditions with an 448 aim to address whether genetically based variation in GLSs is associated with insect 449 communities. However, these genetic potentials might be insufficient to reflect the effects of Otsu, Japan (right chart) throughout the experiments. See Table 2 and hypomorphic mutants. Because the trichome density had a significant effect on flea beetles and sawflies (Table S1) , we focused on 815 species, guild, and community indices comprising these two leaf chewers. p. 46
